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CHAPTER 1 
GENERAL DESCRIPTION 



1 . 1 GENERAL DESCRIPTION 

The DK10 Real Time Clock Is a DECsystem-10 option designed to provide the user with an accurate 
time measurement in either the Executive mode or the User mode. It is a combination interval timer, 
Non-PI in-progress timer, and a t?me-of-day clock. It contains an internal 100-kHZ ±0.01% crystal 
clock with provisions for utilizing an external clock of up to 400 kHZ. Of general interest here is 
the fact that an error of 0.01 % amounts to 8.64 seconds in 24 hours. 

1.2 PERFORMANCE SPECIFICATIONS 

The DK10 has a frequency counter which counts the pulses of an internal 100-kHZ ±0.01% clock, or 

an external clock having a maximum frequency of 400 kHZ. It also incorporates a comparator network, 

to indicate a comparison between the clock register (frequency counter) and the interval register. When 

using the internal clock source, the interval register may be set to any integral number of 10 us, up to 

a maximum of approximately 2.6s. At the time of equal comparison, a program interrupt is generated 

and the frequency counter is reset to start timing the next interval. The clock is synchronized to the 

DATAI instructions so that it may be read by the PDP-10, at any time, without missing a clock pulse. 

The Real Time Clock can be used to time either Real Time Executive mode functions or User mode 

functions. Therefore, it is necessary to have two device codes available for those applications that 

incorporate two DKlO's for timing both modes of operation. Device code 070 g has been assigned to the 

first DK10. Device code 074- has been assigned to the second DK10. The DK10 Real Time Clock has 

o 

a standard PDP-10 I/O Bus interface used as the communications media between it and the PDP-10. 

1.3 ENVIRONMENTAL SPECIFICATIONS 

Operating Ambient Relative Humidity = 20% - 80% 

Temperature = 60° - 95"F (15° - 35°C) Storage Temperature - 40° - 1 10° F (5° - 45°C) 
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1 .4 POWER SPECIFICATIONS 

+10Vdc@0.5A 
-15 Vdc @ 5.0A 



Power dissipation = 75W 
Heat dissipation = 250 BTU/Hr 



Dc voltages are provided by the TD10 Power Supplies. If a second DK10 is installed, an additional 
power supply must be mounted, in parallel, with the TD10 Power Supplies. 



1 .5 EXTERNAL CLOCK SPECIFICATIONS 



Pulses: 



Level Changes: 



Width = lOOnsmin 
Level - -3V to gnd 
Frequency = 400 k HZ max 



Level change = -3V to gnd at a 

maximum of 400 kHZ 
Rise time = 60 ns min 
Duration = 40 ns min 
Input must be at -3V for a mini- 
mum of 400 ns before positive 
change 

The external clock transmission cable must be a 100-ohm coaxial cable with a BNC connector 
to mate to the DK10. 



1 .6 MECHANICAL PACKAGING (Refer to Figure 1-1) 

The DK10 is contained within two 1943 mounting panels. The upper panel contains a small Indicator/ 
Control panel. 




Figure 1-1 DK10 Real Time Clock 
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CHAPTER 2 
THEORY OF OPERATION 



2.1 GENERAL THEORY 

The DK10 Real-Time Clock is an accurate, high-speed timer. It contains a frequency counter (clock register), 
an interval register, and a comparator network, as well as associated control logic for all three. 

The frequency counter (clock register) counts the pulses of an internal 100-kHZ ±0.01% crystal clock or an ex- 
ternal clock having a maximum frequency of 400 kHZ. The comparator network continually monitors the contents 
of the clock register and the interval register. An interrupt is generated, by the DK10, each time an equal com- 
parison is detected. 

The DK10 has four modes of operation. Three of these modes are operating modes and the remaining mode is a 
diagnostic mode . The modes are as follows: 

a. Interval Clock - In this mode, the user is capable of counting up blocks of time (intervals). At the 
end of each interval , the DK10 generates an interrupt request to the PDP-10. 

b. Time-of-Day Clock - The Time-of-Day Clock is actually a software clock, not a hardware clock. 
Each time the PDP-10 is interrupted, the content of the interval register is added to an initially cleared 
memory location. When the actual time of day is required, the contents of the initially cleared memory 
location must be read into a temporary memory location. The contents of the DK10 Clock Register must 
then be added to the contents of the temporary location. The sum of this location, multiplied by the time 
duration between clock pulses, represents the actual time of day. 

c. Non-PI In Progress Timer - In this mode of operation, the clock pulses, in the DK10, are enabled 
only while the PDP-10 is not servicing an interrupt and has no request for an interrupt. Thus, the total 
time spent in other than PI In Progress time, can be accumulated. 

d. Diagnostic Mode - This mode of operation allows diagnostic checkout of the DK10 and the PDP-10 
I/O Bus. 

2.2 PDP-10 INSTRUCTIONS 

PDP-10 Instruction Bit Assignments are illustrated in Figure 2-1 
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Figure 2-1 PDP-10 Instruction Bit Assignments 



The CONO instruction bits have the following significance: 



Bit 23 
Bit 24 
Bit 25 

Bit 26 
Bit 27 



Sets the IOC OVFL flag. 

Sets the IOC CLOCK flag. 

If the CLOCK ENABLE flip-flop is off, the clock register is incremented 
by a count of one . (Used for diagnostic programming .) 

Clears the control registers and the clock register. 

Clears the PI CONTROL flip-flop. 
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Bits 0-17 


Bit 26 


Bit 28 


Bit 30 


Bit 31 


Bit 32 


Bits 33-35 



Bit 28 Sets the PI CONTROL flip-flop. This enables the DK 10 to count clock 

pulses only when the PDP-10 is not servicing an interrupt and has no re- 
quest for an interrupt. (Clock Enable must be set.) 

Bit 29 Clears the CLOCK ENABLE flip-flop which disables the DK10 Clock. 

Bit 30 Sets the CLOCK ENABLE flip-flop which enables the DK10 Clock. 

Bit 31 Clears the IOC OVFL flag. 

Bit 32 Clears the IOC CLOCK flag. 

Bits 33-35 Set up the priority interrupt level at which the DK10 will interrupt 

the PDP-10. 

The CONI status word bits have the following significance: 

Contain the contents of the interval register. 

When true, indicates the DK10 is using an external clock source. When 
false, indicates the DK10 is using its internal clock source. 

Indicates the DK10 is being used as a Non-PI In Progress Timer. 

Indicates that the DK10 Clock is enabled. 

Indicates that the clock register has overflowed. 

Indicates that the contents of the clock register and the interval register 
are equal . 

Indicate the priority interrupt level assignment of the DK10. 

The DATAO data word bits have the following significance: 

Bits 0-17 Not used. 

Bits 18-35 Contain the number to be loaded into the DK10 Interval Register. 

The DATAI data word bits have the following significance: 

Bits 0-17 Not used. 

Bits 18-35 Contain the contents of the clock register within the DK10. 

2.3 I/O BUS GLOSSARY 

The PDP-10 I/O Bus serves as the communications link between the DK10 and the PDP-10 processor. The follow- 
ing signals are transmitted over the l/O Bus: 

IOB 00-35 a • Bi-directional data word transfers . 

b. Transfer control information to the DK10. 

c. Transfer DK10 status information to the PDP-10. 

IOB Reset Initializes all I/O devices. 
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IOS 3-9 
IOB PI 01-07 
IOB RDI PULSE 
IOB RDI DATA 
IOB CO NO CLR 

IOB CO NO SET 

IOB DATAO CLR 

IOB DATAO SET 

IOB DATAI 

IOBCONI 

IOB DR SPLIT 



Used to select the I/O device. 

Seven levels at which the I/O device may interrupt the PDP-10. 

Not used in the DK10. 

Not used in the DK10. 

During a CONO instruction, this pulse clears all the specified control 
registers within the DK10. 

During a CONO instruction, this pulse gates the information on the 
I/O Bus into the DK10 control registers. 

During a DATAO instruction, this pulse is used to synchronize the DK10 
to the DATAO instruction. 

During a DATAO instruction, this pulse gates the information on the 
I/O Bus into the DK10 interval register. 

During a DATAI instruction, this pulse gates the contents of the DK10 
clock register onto the I/O Bus to the PDP-10. 

During a CONI instruction, this pulse gates the contents of the DK10 
control registers (as well as the interval register) onto the I/O Bus to 
the PDP-10. 

Not used in the DK10. 



2.4 INDICATOR/CONTROL PANEL 

The Indicator/Control Panel is mounted in module locations AB25-32 (see Rgure 2-2). The panel contains 13 
indicators, one switch, and one BNC connector. Their functions are described in Table 2-1 . 



Mnemonic 



CLK EN 



OVFL FLAG 



CLK FLG 
TIME OUT 

PI 33, 34, 35 
HOLD 

DATAO IP 



Table 2-1 
Indicator/Control Panel Functions 

Function 

Indicates that the DK10 clock register is enabled to count clock 
pulses . 

Indicates that the DK10 clock register has overflowed and has 
started counting up again. This flag interrupts the PDP-10 to 
inform it that the comparator in the DK10 failed or that the 
DK10 and the program are out of synchronization. 

Indicates the clock counter has reached the specified interval. 

Indicates the contents of the interval register and the clock 
counter are identical. This light goes out as soon as either 
changes state. 

Indicate the priority level assignment of the DK10. 

Indicates that the PDP-10 is reading the contents of the DK10 
clock register. 

Indicates the PDP-10 is transferring information into the DK10 
interval register. 
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Mnemonic 



Table 2-1 (Cont) 
Indicator/Control Panel Functions 



Function 



PIOK8 

PI CONTL 

CLOCK INT 

CLOCK EXT 

INT/EXT 
(switch) 

BNC Connector 



Indicates that the PDP-10 is not servicing an interrupt and has 
no interrupt request present. 

Indicates the DK10 5s being used as a Non-PI In Progress timer. 

Indicates the DK10 is using its internal clock source. 

Indicates the DK10 is using an external clock source. 

Used to select the clock source. 

Used to input the external clock source. 



Pi 



2.5 DETAILED THEORY 

To operate the DK10 as an interval timer, the PDP-10 must accomplish the following: 

a . Set up the interval register via a DATAO instruction . 

b. Set the priority interrupt registers (PI 33-35) to the desired priority interrupt level via a CO NO 
instruction . 

c. Set the CLOCK ENABLE flip-flop via the same CONO instruction. 



Refer to the DK10 Engineering Drawings (Paragraph 4. 2). 
Once the CLOCK ENABLE flip-flop is set, a series of 
TIC CLK1 pulses are generated. The frequency of the 
TIC CLK1 pulses is identical to that of the selected clock 
source. A TIC CLK2 pulse is generated on the trailing 
edge of each TIC CLK1 pulse. TIC CLK2, in turn, is 
ANDed with TIC HOLD (0) to produce TIC COUNT PLS 
A and TIC COUNT PLS B. The clock register (CLK00-17) 
is incremented by one each time these pulses occur. In 
addition, TIC COUNT PLS A triggers the TIC COUNT 
DLY multivibrator, which is set for 400 ns to allow the 
clock register to settle down prior to sampling the output 
of the comparator . 



£* *sa FlO OUT H 34 35 

CLOCK 

DATAO PtOK PI 

©O QOOO 




Figure 2-2 Indicator/Control Panel 
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The trailing edge of TIC COUNT DLY generates TIC SAMPLE PLS. The comparator network, meanwhile, moni- 
tors the contents of the interval register (IR00-17) and the clock register (CLKOO-17). When they are equal, 
TOC TIME OUT is true. TIC SAMPLE PLS is now gated with TOC TIME OUT. If TOC TIME OUT is false, the 
TIC SAMPLE PLS is ignored and the clock register continues to count clock pulses. Conversely, if TOC TIME OUT 
is true, the Clock FLG is set, the clock register is cleared, and the DK10 generates a priority interrupt on the 
assigned level to the PDP-10. 

The comparison interrupt ?s disabled during a DATAO instruction (as the interval register is changing). This is 
accomplished via the TIC DATAO IP flip-flop. Assume a DATAO instruction is issued. When IOC DATAO CLR 
is generated, TIC DATAO IP is set. TIC DATAO IP (1) inhibits TIC SAMPLE PLS (which is necessary to set the 
CLOCK FLG and generate an interrupt) . IOC DATAO SET occurs 1 us after IOC DATAO CLR. This clears 
TIC DATAO IP. TIC SAMPLE PLS can now be generated to cause an interrupt whenever the Clock Register is 
equal to the new setting of the interval register. 

The DK 10 must be synchronized to a DATAI instruction to prevent the loss of a clock pulse which may occur dur- 
ing a DATAI instruction. This is accomplished by delaying the clock pulse until after the DATAI instruction is 
completed. During a DATAI instruction IOC DATAI is true. When TIC CLK 1 occurs, TIC HOLD is set. On the 
trailing edge of TIC CLK1 , TIC CLK2 is generated. However, TIC COUNT PLS A and TIC COUNT PLS B are 
not generated because TIC HOLD is set. TIC CLK2 triggers a 2.0 us multivibrator TIC HOLD CLK. The PDP-10 
reads the contents of the Clock Register during the 2.0 us. On the trailing edge of TIC HOLD CLK, TIC CLK3 
is generated. TIC CLK3 generates TIC COUNT PLS A and TIC COUNT PLS B which increment the clock register. 

The output of the comparator is sampled 400 ns later by TIC SAMPLE PLS. If the clock register and the interval 
register are equal , the CLOCK FLG is set causing an interrupt to the PDP-10 on the assigned level . 

2.5. 1 Time of Day Feature 

To use the DK10 as a Time-of-Day clock, the DK10 is set up to run as an interval timer. At the end of each in- 
terval of time (determined by the contents of the interval register), the DK10 transmits an interrupt request to the 
PDP-10. As the PDP-10 receives each interrupt request, it adds the number which was stored in the DK10 inter- 
val register to a time-of-day core location which was initially cleared. The number may be obtained by reading 
in the contents of the DK10 interval register with a CO NI instruction or by reading it from core. The total ac- 
cumulated sum of this location, multiplied by the time duration between clock pulses, is the time of day after 
the time-of-day core location was cleared. 

To obtain the time of day between interrupts, the contents of the time-of-day core location must first be transfer- 
red into a temporary core location. Next, a DATAI instruction is issued to read the contents of the DK10 clock 
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register, which is then added to the contents of the temporary core location. The resultant sum may be used to 
calculate the present time of day (taking the current clock frequency into consideration). 

If, at any time, the frequency of the external clock source is changed, via the program, (assume the DK10 is us- 
ing an external clock) the contents of the time-of-day core location must be modified at that time to concide with 
the new clock frequency . 

2.5.2 Operation as a Non-PI In Progress Timer 

Upon setting the PI CONTROL and CLOCK ENABLE flip-fops in the DK10, the clock register will increment 
only while the PIOK8 level from the PDP-10 is true. This mode allows the user to accumulate the total time 
spent in other than PI In Progress time. The PIOK8 level is generated by a modification to the PDP-10. It signi- 
fies that the PDP-10 is not servicing any interrupts and has no interrupt requests. 

2.5.3 Diagnostic Feature 

The operation of the DK10 and the PDP-10 I/O Bus connections may be tested by using the diagnostic feature of 
the DK10. This is accomplished by clearing the CLOCK ENABLE flip-flop in the DK10. The program may then 
issue a CO NO instruction, with bit 25 on a 1 , each time it wishes to increment the DK10 Clock Register. 

2.5.4 Power Loss Protection 

If for any reason, power is removed from the DK10 power source, the 844 Power Control causes TIC CROBAR to go 
to ground. (Refer to the DK10 prints.) This level triggers the Power On multivibrator for 150 ms which gen- 
erates TIC GEN CLR and IOC PI CLR. These pulses clear all the registers within the DK10. TIC CROBAR in- 
hibits the DK10 from responding to a DATAI or CONI instruction and inhibits the DK10 from generating a Priority 
Interrupt request by holding PI33-35 cleared. The preceding action prevents the PDP-10 program from receiving 
false information from the DK10 upon loss of power. 
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CHAPTER 3 
INSTALLATION AND MAINTENANCE 

3.1 INSTALLATION 

3.1.1 Inspection 

Upon receipt inspect the equipment for visible signs of damage in transit, such as dents, and abrasions. Inspect 
the logic modules for foreign matter which may have become lodged in them during shipment. Any damage ob- 
served should be reported immediately to both the carrier and Digital Equipment Corporation. Check the contents 
of each carton with the items listed on the shipping document and report any omissions or incorrect parts immedi- 
ately to Digital Equipment Corporation. Installation is not recommended until all materials are in hand. 

3.1.2 Installation Procedure 

a . Turn off system power. 

b. Install the DK10 in place of a TU55 DECtape unit directly above the TD10 logic, if there are four 

or less TU55's in the system. Otherwise install the DK10 in the lower half of the TD10B expander cabinet 
along with its cooling fans. 

c. Connect the +10Vdc, -15Vdc, and ground terminals from the TD10 Power Supplies to the DK10 power 
in tabs. Connect the marginal check voltages. Also, connect the CROBAR line to the DK10. 

d. Connect ac power to the cooling fans, if required. 

e. Insure that all the margin check switches are in the OFF (down) position. 

f. Connect the DK10 to the PDP-10 l/O Bus as follows: 

(1) Insert I/O Bus cable 1 IN and OUT into module locations CD 1 , 2, and CD 5, 6 respectively. 

(2) Insert I/O Bus cable 2 IN and OUT into module locations CD 3, 4, and CD 7, 8 respectively. 

g. Connect the PI0K8 level from PDP-10. 
h. Turn on system power. 

i. Run the DK10 diagnostic programs (MAINDEC-10-DCDKA) to insure proper operation. 

3.2 DK 10 ADJUSTMENTS 

a. Switch the clock source to EXT CLK, but do not connect an external clock to the DK10. Disconnect 
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the I/O Bus connections to the DK10. Install a jumper between B11H and B11C to disable the 
I/O Reset line. Sync negative and monitor PWR ON (A04D). Turn power on and check for 
a 150 ms, -3V level. To set the output for 150 ms, turn the power on and off and adjust the 
trim pot on the R303 in A04. After 150 ms, TIC GEN CLR (B17K) should be produced. The 
combination of PWR ON and TIC GEN CLR will clear all the flip-flops, except the interval 
register, within the DK10. Remove the jumper between pins B11H and BUG. 

b. Install a jumper between B01D and B01C. Install another jumper between B10N and 
B10C. Leave these jumpers in place until told to remove them. Turn on the dc power. The 
only indicator that should be illuminated is CLOCK EXT. Set IOC PI CONTL and IOC CLK 
EN by momentarily connecting pins A12H and A12S to ground. The indicators for these flip- 
flops should become illuminated as they are set. When both are set, the PI0K8 indicator should 
illuminate. 

c. Switch the clock source to INT clock on the Indicator/Control panel. The CLOCK EXT 
indicator should go off and the CLOCK INT indicator should come on. Sync (-) the scope on 
the internal clock (A23D). Monitor TIC CLK 1 (B19K). There should be a 400 ns pulse every 
10 us. If a pulse is not present, trace back through the logic to locate the problem. The CLK 
FLG and the OVFL FLG may come on, at some point, indicating that the DK10 is functioning 
properly further along the timing chain. 

d. Monitor TIC CLK 1 (B19K) and TIC CLK 2 (B18F). TIC CLK 2 should be a 100 ns pulse 
occuring on the trailing edge of each TIC CLK 1 pulse. (Move the probe from TIC CLK 1 
(B19K) and check that a TIC CONT PLS A (B19U) and a TIC COUNT PLS B (B17U) are gen- 
erated at each TIC CLK 2 time. They should be 100 ns wide.) 

e. Sync the scope positive on TIC CLK 2 (B18F). Monitor TIC COUNT DLY (A18V). Adjust 
the lower trim pot in A18 for a 400 ns, -3V level output. (Remove the probe from A18V and 
monitor TIC SAMPLE PLS (B18T). A 100 ns pulse should be generated at the end of the 400 ns.) 

f. Monitor TIC CLK 2 (B18F) and TIC HOLD CLK (A18M). Adjust the upper trim pot on A18 
for 2.0 us, -3V level. Verify that there are no TIC CLK 3 pulses present at B18M. 

g. Remove the jumper between B1 ON and B10C. The HOLD indicator should come on. Mon- 
itor TIC CLK 2 (B18F) and TIC CLK 3 (B18M). A 100 ns TIC CLK 3 pulse should occur 2.0 us 
after each TIC CLK 2 pulse. A TIC COUNT PLS A (B19U) and a TIC COUNT PLS B (B17U) 
should be generated at the same time TIC CLK 3 is generated. 

h. Remove the jumper between B01D and B01C. All clock pulses should cease. Clear the 
IOC PI CONTL flip-flop by momentarily grounding A12J. The clock pulses should start again. 

i. Monitor the outputs of the clock register (refer to drawing DK10-0-IR) to insure that they 
are incrementing at a 10 us rate. 

j. Turn power off and remove any jumpers that were left connected in the previous steps. Re- 
connect the I/O Bus. Turn power back on. 



3.3 MARGIN CHECK SPECIFICATIONS 

+10 VOLT RANGE -15 VOLT RANGE 

RACK LOW HIGH LOW HIGH 

-12 -18 

-12 -18 

-12 -18 

-12 -18 



3-2 



1A 


2.5 


17.5 


IB 


2.5 


17.5 


1C 


2.5 


U.5 


ID 


2.5 


17.5 



CHAPTER 4 
ENGINEERING DRAWINGS 

4.1 INTRODUCTION TO DEC LOGIC 

Logic schematics (called block schematics at DEC) are usually drawn with DEC pre-MIL-STD-806B logic symbols. 
Except for shape representation/ these logic symbols conform to MIL-STD-806B, with additional features added 
for clarity. Both of these logic symbol standards are discussed below. 

The most striking feature of DEC logic (and most puzzling to those not accustomed to it) is that a logic signal 
may be true (logical 1) either when it is high or when it is low, depending on the logic designer's preference. 
In any given logic network, signals which are high-when-true and signals which are low-wherrtrue will ordinari- 
ly exist. Not infrequently, the same logic signal will have two electrical representations, one high-when-true 
and the other low-when-true. In addition, the logic designer has the freedom of using the logic negation of a 
signal .' This usage is Indicated by a not sign (~), and over bar (XXXX), or by a minus sign preceding the signal 
name (figure 4-1). Whether a signal is true-when-high or true-when-low is indicated by the type of diamond or 
arrow (open or solid) in DEC logic symbols or by the presence or absence of a small circle in MIL-STD-806B logic. 
This convention permits logic design without regard to the inversion properties of most DEC logic. It also permits 
assignment of logic packages to the realization of the design without requiring undue redesign to account for gate 
inversions. 

Frequently, in larger logic networks, it is convenient to show a named signal's source without a connection to its 
load which is located elsewhere (Figure 4-2). To facilitate this, a small circle may be drawn at the end of the 
source line when using MIL-STD-806 logic symbols in order to show that the signal is true-when- low. 

In DEC logic symbols, wired ANDs and wired ORs are not explicitly marked (Figure 4-3 and 4-4); they must be 
recognized. Due to the electrical properties of DEC's below ground logic (ground and -3V logic levels), a wired 
OR will usually occur at ground (high) and a wired AND at -3V (low). 
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Figure 4-3 Wired AND 
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Figure 4-4 Wired OR 

In DEC logic, most flip-flops are drawn with four outputs: one which is high when the flip-flop is in the 1 state, 
one which is low when the flip-flop is in the 1 state, one which is high when the flip-flop is in the state, and 
one which is low when the flip-flop is in the state. This convention allows the condition "the flip-flop is in 
the 1 (0) state" to be used with gates that require either high or low inputs without manipulating highs, lows, Is 
and Os. Although a flip-flop has four logical outputs, as noted above, it has only two electrical output connec- 
tions, as the 1-high and (Mow connections are electrically equivalent (same output pin), as are the 1-low and 
0— high connections. Except when the lines are quite short, connections to flip-flop outputs are not usually shown 
explicitly (Figure 4-5). 
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Figure 4-5 Flip- Flop Representation 
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In MIL-STD-806B logic drawings, DEC shows only Hie 1— high and 0-high output of a flip-flop, although all out- 
puts are considered present for the purpose of logic design. 

Mention should be made of the DEC diode-capacitor-diode (DCD) gate which is both an AND gate and a logic 
delay (Figure 4-6) . This gate allows the output of a flip-flop to be sampled (with a DCD gate) at the same time 
the flip-flops state is changed. The flip-flop state seen by the DCD gate is the state prior to the change. The 
DCD gate generates an output pulse when the "level" input has been true (high) for approximately 400 ns and 
the "pulse" input has a 100 ns positive pulse or a positive-going (ground-going) level change with a rise time of 
less than 600 ns applied to it. 

It is recommended that the DEC rectangular symbol for the DCD gate be used, either with the older DEC logic 
symbols or with the MIL-STD-806B logic symbols, in order to distinguish the quite different properties of the two 
inputs and to indicate the logic delay properties of the DCD gate. DEC logic symbols are all rectangular in 
shape. The function of the symbol is indicated by a descriptive notation within the rectangle. Examples of the 
more common symbols are shown in Figure 4-7 through 4-15. 
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Figure 4-6 DCD Gate 



4-4 



"u 



{> 




Figure 4-7 Inverter (NOT Gate) 
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Figure 4-8 AND Gate 
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Figure 4-9 OR Gate 
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Figure 4-10 Expanded Gate 
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Figure 4-11 Pulse Amplifier 
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Figure 4-12 Monostable Multivibrator (Single Shot) 
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Figure 4-13 Monostable Multivibrator (Delay) 
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Figure 4-14 Delay 
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Figure 4-15 Clamped Load 
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DEC makes use of the electrical equivalence of various logic configurations. As an aid to understanding, symbols 
are drawn to represent the logic function intended by the designer rather than as a single standard symbol for each 
module type. Thus, a particular module type may appear as several different symbols. (See Figure 4-16.) 
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Figure 4-16 Different Uses of a Particular Module 

Occasionally, the trailing edge of a signal will be used to cause some action, usually by triggering a DCD gate. 
This usage is illustrated in Figure 4-17. For additional details on the types of logic modules available, see the 
DEC Logic Handbook (C-105). 
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Figure 4-17 DCD Usage 
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AC WIRING (&EE MOTE 6 ) 



CO 



PfHP CONN BRKT 



JUMPER TO AC 

UNE TERMINALS 
OF EXISTING 
POVs/EP. SUPPLIES 
IN SAME CABINET 




SEE NOTE'S I 

""""f 844 POWER CONT 



SEE NOTES 




- SEE NOTE ~7 

- ste note **ae 



NOTES'. 

*. /lit W1RWG WtLL B£ W !4AWG> S7jPAVO£0 
TEFLON, ISA/LESS OTHERW/SE 
SPECIFIED. 



SEE PRINT G-AR-£>Kt&-Gf-AR 
rofZ ALTERNATE LOCAT /ON OF 
DWO //V TDI0 a CAB, (NET. ~?HE DC 
F'OWEfS WIRING 1% THE SAME AS 

.SWOWAJ HE.!?E.,- &urAittl3;T~tZQ \ 



i*a 







£. r/y/s A/ysr se /i-awg sr^Moco 

TEFLON TWISTED PAIR INTHE 
COLOR. S,HOWN. 
€> ALL AC WIRING, TO BE 14- AW6 
/FEO/WHT TWISTED PAIfSS, 



/ sy * r {-rr '* * " 3/ « y) - " , w r ^; 



"fOOHbO/. $£E legWT-prTA- 1 ;^^-' 



7 THE *t0V IMRIABLE W/RE ^OftNJ AND 
THE -I5V VAPIA&U WIRE (CRN) ARE 
TO BE WIRED TO THE P3WER CONM 
BRKT CONTAINED IN THE DEVICE: 
WHERE" THE DKltfCS 7£fl OR 72SA 
POWER SUPPLY IS LOCATED- 
S.A THIS 726 OR 726A IS TO BE (DIRECTLY) 
WIRED TO THE DKldf ONLY 
&. WHEN THE Dv*.l0 1& INSTALLED IN A 
KAIfl! BAY 3, THE DK.10 POWER SUPPLY 
SHOULD BE INSTALLED IW THE 
DEVICE WHICH WILL BE NEXT TO THE 
KAI0 BAY 3- THE DC POWER WIRtN6 
SHOULtl BE RUN FROM THE DKI0 TO 
THE 723 , S4-+ AMD POWER CONN BRKT 
IW &UCH A WAi THAT IT MAY BE 
READILY DISCONNECTED FOR 
SHIPMENT. 

9. CONNECT THC CROWBUR LEAbS FROM 
THE DKIfl* TO THE 34-4- POWER 
CONTROL WHICH SUPPLIES POWER 
TO THE DKI0'S TZQ OR 728A POWER 
SUPPLY. CONNECT BLK WIRE TO 6*4- 
CROWBAR TERMINAL WHICH ALREADY 
HAS A BLK WIR.E; THE BLU WlRE 
TO THE ©44- CROWBAR TERMINAL 
WHICH ALREADY HAS A BLU OR 
BRM WIRE ON IT. 

10. FOR. KII0 INSTALLATION SEE 
D-BS- KT|#~0- DETZ. 
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POWER WIRING 
AC i DC 

(EXCEPT KI10) 



is 



C DKI0-0-PWR | A 



WOT. | 
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Power Wiring AC and DC 
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